Docetaxel and 5-fluorouracil induce human p53 tumor suppressor gene transcription via a short sequence at core promoter element.
The p53 tumor suppressor protein is involved in cellular defense against agents that can cause genetic damage. Induction of p53 gene expression at transcriptional and post-transcriptional levels by such agents results in p53-regulated gene activation or suppression. Docetaxel (DOC), a member of the taxanes family that is widely used in cancer chemotherapy, activates p53 at the transcriptional level. We demonstrated that p53 is induced by low dose DOC treatment, resulting in MDR-1 gene suppression in human lung cancer cells. To identify the cis-element of p53 promoter that responds to DOC, p53 promoter region was cloned and promoter activity was analyzed on luciferase gene reporter assay. Promoter region (-78 to +129) contained the highest basal p53 promoter activity and deletion of +86 to +129 severely reduced basal promoter activity. Basal promoter region included the 21-bp element (PE21) that determines UV-inducible expression of p53 and mediates DOC-inducible p53 expression. On site-specific mutagenesis of PE21 (-78 to -58), with mutation of ATTG (-62 to -59) to CGGT, completely diminished the response to DOC. The same mutations also inhibited 5-fluorouracil (5-FU)-inducible p53 expression. Our data revealed that a sequence located at PE21 of p53 core promoter regulates p53 induction by chemotherapeutic agents.